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ABSTRACT 



A fluid blanket warming system for a patient includes a 
thermal blanket unit for receiving heated gas through a 
coupling port. A portable heat source includes a heater unit 
and a blower unit that are controlled by a control circuit for 
providing a desired output to temperature to a patient. A 
flexible conduit delivers the heated gas from the heat source 
to the thermal blanket. A temperature sensor unit can be 
mounted adjacent the thermal blanket unit and in contact 
with the gas received from the heater unit to provide a 
temperature signal representative of the heated gas. The 
temperature sensor unit can be mounted directly on the 
thermal blanket, on the coupler of the flexible conduit, or on 
a modular coupler to provide a temperature signal to the 
control circuit. 

32 Claims, 4 Drawing Sheets 
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AIR WARMING SYSTEM FOR PROVIDING A 
CONTROLLED TEMPERATURE OF AIR TO 
AN AIR BLANKET 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention is directed to an air blanket warm- 
ing system for incorporating a remote temperature sensor 
mounted adjacent the air blanket to provide a temperature 
signal representative of the heated air delivered to the air 
blanket and includes an improved conduit unit, remote 
temperature sensor unit, and improved air blanket. 

2, Description of Related Art 

It is well known to provide heated air to portions of the 
human body to maintain the human body temperature and/or 
to provide curative heat treatment to a patient. Air blankets 
are frequently used in operating rooms and critical care units 
and include a disposable air blanket that can be formed from 
a thin plastic or thin plastic paper configuration with appro- 
priate apertures on one side of the blanket to bathe a patient 
with warm air. During the operation, the temperature of the 
patient can therefore be controlled. In a post-operative 
setting, it is possible to treat the patient for hypothennia. The 
concepts and use of the application of both heated and cold 
air is well known such as shown in U.S. Pat. No. 2,110,022 
and U.S. Pat. No. 2,601,189. 

Air blankets or thermal blankets generally use a heater 
unit that is portable and includes a cabinet having operator 
controls for setting temperatures with an internal heater unit 
and blower unit for delivering a controlled temperature of air 
to a flexible conduit. The flexible conduit extends from the 
cabinet to the thermal blanket. A temperature sensor is 
mounted at the egress of the cabinet housing to measure the 
heated air for purposes of controlling the heater unit within 
the housing. The flexible conduit is replaceable and connects 
to an appropriate coupler port on an inflatable thermal 
blanket. The blanket is disposable and is usually offset from 
the heater or source cabinet by a distance of approximately 
24 to 36 inches of flexible hose length. The temperature 
sensor that is within the cabinet is physically and thermally 
isolated from the inflatable blanket by the hose and also 
frequently by interspaced components such as filters and 
connectors. 

The flexible hose diameter is typically 2Vi inches and the 
air flow velocity is from a range of 1200 to 2000 feet a 
minute. The temperature of the warm air delivered to the 
flexible hose ranges from approximately ambient tempera- 
ture to 48 degrees Centigrade. If the room temperature is 
about 20 degrees Centigrade, there is a drop of about 4 
degrees Centigrade that can occur at the highest delivered air 
temperature as the air flows in the hose to the thermal 
blanket. This temperature drop, however, is highly depen- 
dent on not only the room temperature but also any turbu- 
lence generated in the hose air flow due to bends in the hose. 
Additional descriptions of thermal blankets can be found for 
example in U.S. Pat. Nos. 5,324,320, and 4,660388. 

The prior art is still seeking to improve the warming air 
apparatus for addressing the issue of hypotherapy in patients 
undergoing surgery and to further assist in the re-warming 
process after surgery or prolonged exposure to cold envi- 
ronment. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

The present invention provides a fluid blanket warming 
system or thermal blanket system that can be applied to a 
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patient to address hypothermia and includes a blanket unit 
made of a light weight material such as plastic and/or plastic 
and paper having an approximately hollow core to form a 
plenum chamber for the receiving of a gas such as heated air. 

5 A coupling port is provided to enable the admission of the 
gas from a heat source. Generally, the heat source is in a 
portable housing cabinet that supports a heater unit for 
heating the gas and a blower unit for providing forced air to 
the heater unit. A control circuit controls the temperature of 

10 the heater unit and the air can be filtered as it enters into the 
cabinet and also as it leaves the cabinet. A flexible conduit 
can be removably connected to a port on the cabinet housing 
for the delivery of the heated gas to an inflatable blanket 
unit. The inflatable blanket unit can come in various con- 

15 figurations and shapes and can include segmented or channel 
sections to assist in erecting the blanket when it is heated. 
The inner surface of the thermal blanket adjacent to the 
patient will be porous to thereby pass the thermally con- 
trolled air to the appropriate application of the patient's 

20 body. Regardless of the particular configuration or construc- 
tion of the thermal blanket, it will have a coupling port for 
removable connection with the flexible conduit. 

A temperature sensor unit is mounted adjacent the thermal 
blanket unit and is in direct contact with the heated gas 

25 received from the heater unit to provide a temperature signal 
that is representative of the heated gas, such as air, as it is 
delivered to the thermal blanket unit. The control circuit 
thereby can drive a heater unit and blower unit within the 
cabinet to provide a pre-determined temperature for the 

30 patient which will take into account any temperature loss 
from the heater unit across the flexible conduit to the thermal 
blanket. 

In one embodiment of the invention, the temperature 
sensor unit can be mounted within a coupler that can connect 

35 to the coupling port of the thermal blanket. The temperature 
sensor unit can include a heat conductive support member 
extending across the flow path of the heated gas so that the 
temperature sensor can accurately respond to the actual 
temperature. This heat conductor member can be in the form 

40 of a cross arm configuration that is structurally formed from 
a plastic resin substrate cladded with a heat conductive 
metal, such as copper, stainless steel, nickel, etc. The tem- 
perature sensor unit can be mounted at the inter-connection 
or junction of the arm members and since the heat conduc- 

45 tive arms extend across the flow path, it can accurately 
average the temperature regardless of laminar or turbulent 
flow at the entrance to the thermal blanket. 
An alternative embodiment of the invention can have the 

5Q temperature sensor unit mounted directly on a coupler that 
can be removably attached to a thermal blanket rather than 
having it attached to a coupler on a flexible conduit. 

A further alternative embodiment can have the tempera- 
ture sensor unit directly mounted on the thermal blanket. 

55 In an embodiment of the invention, a conduit unit for 
fluidly inter-connecting a thermal blanket with a housing 
having a heater unit can comprise an elongated flexible 
conduit with a first coupler at one end of the conduit 
configured for removable connection to the heater housing 

60 and a second coupler at the opposite end of the conduit 
configured for removable connection to the air blanket or 
thermal blanket. A temperature sensor unit is mounted to 
sense the temperature of the air heated by the heater unit as 
it exits the second coupler. An electrical connector can 

65 extend from the temperature sensor unit through the first 
coupler and can have an end or terminal portion adapted to 
be electrically connected to transmit a temperature signal 
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from the temperature sensor unit to a control circuit so that 
the heater unit can be controlled to a pre-deterrained tem- 
perature for a patient. 

Finally, a second temperature sensor can also be mounted 
to provide a redundant measurement adjacent the first tem- 5 
perature sensor and a safety alarm circuit can shut off the air 
warming system, if the temperature level extends beyond 
predetermined limits. 

BRIEF DESCRIPTION OF THE DRAWINGS 10 

The exact nature of this invention, as well as its objects 
and advantages, will become readily apparent upon refer- 
ence to the following detailed description when considered 
in conjunction with the accompanying drawings, in which 15 
like reference numerals designate like parts throughout the 
figures thereof, and wherein: 

FIG. 1 is a perspective view of a fluid or thermal blanket 
warming system with a partial cross sectional view of the 
thermal blanket; 20 

FIG. 2 is a partial cross-sectional view of an air warming 
system of the present invention; 

FIG. 3 represents a partial cross-sectional view of the 
coupling of the flexible conduit to a coupling port of a 
thermal blanket; 25 

FIG. 4 represents a cross-sectional view of a temperature 
sensor and housing as shown in FIG. 3; 

FIG. 5 is a schematic diagram of a control circuit; 

FIG. 6 is an elevated view of an alternative embodiment 30 
of the heat conductive support member for the temperature 
sensors; 

FIG. 7 is an expanded view of a portion of FIG. 6; 

FIG. 8 is a perspective view of an alternative embodiment 
of the present invention disclosing the temperature sensor 35 
units mounted on a thermal blanket; 

FIG. 9 is a cross-sectional view of the coupler port of the 
embodiment of FIG. 8; and 

FIG, 10 is a side view of another embodiment of the 4Q 
temperature sensor unit mounted in a removable coupler 
unit. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

45 

The following description is provided to enable any 
person skilled in the art to make and use the invention and 
sets forth the best modes contemplated by the inventors of 
carrying out their invention. Various modifications, 
however, will remain readily apparent to those skilled in the 50 
art, since the general principles of the present invention have 
been defined herein specifically to provide an improved 
temperature sensor unit for a fluid warming system that can 
be applied to a flexible conduit, a coupler, and a thermal 
blanket. 55 

The present invention recognizes that the temperature 
measurement which is most important in a fluid blanket 
warming system for a patient such as an air blanket or 
thermal blanket warming system is the temperature in the 
proximity of the patient's skin. The present invention is an 60 
attempt to approximate that temperature by measuring the 
heated air as it is delivered to the thermal blanket in an 
economical manner. While the present invention is disclosed 
with a conventional heater unit for heating ambient air, it can 
be recognized that the heating of other gases that may have 65 
a treatment impact upon the patient is also possible. The 
present invention discloses a schematic form of a heat 
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source and more specifics can be found in the inventors' 
co-pending U.S. Pat. No. 5,785,723, filed on Oct. 23, 1995, 
which is incorporated herein by reference. 

The present invention is primarily designed to provide an 
improvement in the treatment of hypothermia which occurs 
when a patient's body core temperature drops below 36 
degrees Centigrade. A targe percentage of patients undergo- 
ing operative procedures can become hypothermic. Some of 
the factors that contribute to this condition include the cold 
operating room environment that is favored by surgeons, the 
anesthetic drug effect and the consequences of opening up of 
a body cavity of a patient. Some of the adverse conse- 
quences of hypothermia can include coagulopathy, hae mo- 
dynamic instability, immunal depression, shivering and dis- 
comfort of the patient, altered drug effect, and post -operative 
nitrogen wasting. 

Referring to FIG. 1, a fluid blanket warming system 2 is 
disclosed. A schematic cross-sectional view of a blanket unit 
4 is disclosed. The blanket unit 4 is sometimes referred to as 
a thermal blanket, inflatable blanket or air blanket and can 
be subjectively configured to address substantially all or 
selected portions of a patient's body. The blanket unit 4 can 
be configured with seams and can have air slits or holes on 
the underside to deliver the fluid such as heated air or other 
gases to the patient when inflated. Generally, the blanket unit 
4 provides an air plenum of approximately a hollow core for 
receiving the heated air and distributing it to the patient's 
body. Frequently, the air blanket is divided, however, into 
segments or conduits to assist in erecting the air blanket as 
a canopy across the patient's body. The specific form of the 
blanket as it is adapted to a portion of the patient's body is 
not a feature of the present invention and numerous different 
examples exist and are well known by persons of skill in this 
field. Thus, the blanket shown in FIG. 1 is for schematic 
purposes only and does not represent any limitation to the air 
blankets or thermal blankets that can be utilized in the 
present invention. 

The flexible conduit 8 is usually formed of a flexible 
plastic material that is corrugated and has a first coupler 10 
at one end of the conduit configuration, and a second coupler 
12 at the other end of the conduit configuration. A heat 
source 14 includes a heater housing or cabinet 16 that is 
mounted for portability with wheels at the bottom. The 
upper portion of the housing 16 supports a console 18 with 
operator temperature controls 20. 

Referring to FIG. 2, the console 18 includes an inlet port 
22 with a filter 24 for drawing air into the cavity of the 
console 18. A blower unit 26 creates a positive pressure to 
provide air to a heater unit 28. In the embodiment of FIG. 2, 
ambient air is being used as the heated fluid for application 
to the thermal blanket 4. It is possible, however, to provide 
other gases, if desired. Various configurations of blower, 
scroll compressor, fans, etc. can be used to provide a positive 
air pressure. Likewise, the heater unit can also have different 
configurations than the resistance heater coils shown. 

Downstream of the heater unit 28, a gas filter 30 can be 
positioned, and the conduit from the filter 30 can be con- 
nected to a coupler 32 on the console 18. The second filter 
30 provides extra filtration but could be eliminated, if 
desired. The coupler 32 is permanently mounted on the 
console 18, and the first coupler 10 on the flexible conduit 
8 can be removably connected to coupler 32. 

A control circuit 34 is connected, respectively, to the 
blower unit 26, the heater unit 28, and a first temperature 
sensor unit 36. In a first embodiment, the first temperature 
sensor unit 36 can be mounted within a housing in the form 
of a coupler 12, as seen in FIGS. 3 and 4. 
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A second temperature sensor unit 38 can also be mounted Another embodiment of the present invention is disclosed 

on the housing of the second coupler 12 and connected to the in FIG. 8 in the form of a thermal blanket 54 having a 

control circuit 34 to provide a backup or redundancy for coupling port 56 of a cylindrical plastic configuration, 

safety purposes, as will be subsequently described. Mounted within the coupling port 56 is a temperature sensor 

As shown in FIG. 2, the second sensor unit 38 can have 5 mounting structure 58 of a configuration, such as shown in 

an exterior electrical connector line 40 that can be mounted FIGS. 6 and 7 or FIG. 4. A sensor unit, such as a thermistor 

by plug into a receptacle on the exterior of the console 60, can be mounted at the junction of the mounting arms, 

housing 18. Also, as shown in FIGS. 3 and 4, the first sensor Finally, electrical connector wires 62 can be interconnected 

unit 36 is connected to an electrical connector line 42 that with the console 18, such as shown in the embodiment of 

can travel along an interior of the flexible conduit 8. As can aQ FIG. 2, or can be simply threaded through the length of the 

be appreciated, the electrical connector line 40 can also be conduit line for connection with an internal receptacle 

mounted to extend along the interior of the flexible conduit adjacent the coupling port 32 and the console 18. FIG. 9 

8 and, if desired, they can be fastened or adhered to the discloses a partial cross-sectional configuration of a cou- 

internal surface of the conduit 8. As shown in FIG. 2, the phng port 56 of the thermal blanket 54 with a coupler 64 on 

connector line 42 from the first sensor unit 36 can connect a(flexible conduit 66. 

with an appropriate plug or receptacle in the coupler 32 on Finally, referring to another alternative embodiment dis- 

the console 18 for connection with the control circuit 34. closed in FIG. 10, a coupler unit 68 can mount a mounting 

By providing the first sensor 36 and the second sensor 38 structure 70 supporting a sensor unit 72 with electrical line 

in the second coupler 12, the temperature of the heated air, v 74. Thus, the module coupler unit 68 can be removably 

as it is delivered to the thermal blanket 4, can be accurately 20 connected to both a coupler 76 on a flexible hose and a 

measured. Any bends in the flexible conduit 8 that may coupling port 78 on a thermal blanket, 

effect a temperature drop, will occur upstream of the second In each of the embodiments of the present invention, a 

coupler 12 and heat loss from the flexible conduit 8 will be temperature of the heated air can be measured as it is 

accounted for. delivered to a thermal blanket, and the individual sensor or 

Since the temperature measured by the respective sensors 2 s V™ °f sensors on a mounting structure can reside either 
36 and 38 can be sensitive to their particular location in the directly attached to the thermal blanket, integrated with the 
cross-sectional air flow, the present invention provides a flexible hose, or be in a separate modular coupler. 
_ mounting structure 44 which can, for example, comprise a Referring to FIG. 5, one possible schematic form of a 
plastic resin substrate 48 that is clad with a metallic ther- control circuit is disclosed. Other forms of temperature 
mally conductive surface 46, such as copper, nickel, stain- 30 control circuits can be used, as can be appreciated by a 
less steel, etc. The substrate 48 of the mounting structure person of skill in this field. The specific control circuit 34 
could be of the same material used for a printed circuit board incorporates a proportional controller that includes an alarm 
with a copper cladding adhering over the surface. In the system to permit a servo-controlling of the warmed air to a 
preferred embodiment, the mounting structure has the con- preset temperature level that will be set by the operator or 
{figuration of an X-shape with supporting arms extending 35 user controls 20 on the housing of the console 18. In this 
diametrically across the cross-section air flow to thereby schematic, the user control temperature setting 80 is con- 
provide an average air flow temperature at the position of the nected to a power supply 82 through a reference voltage 
supporting arms. As can be appreciated, the turbulence circuit 84 which also provides excitation current for the first 
generated within the flexible hose and the possibility of and second sensor units 36 and 38. The reference voltage 
laminar air flow can be neutralized by the X-shaped con- 40 circuit 84 can divide and buffer the power source 82 on the 
figuration so that the temperature measured will represent control circuit. By providing two separate sensors 36 and 38, 
the mean average air temperature delivered to the thermal there is a redundancy in the system, and the control circuit 
blanket 4. 34 can thereby also sense the air temperature through the 

The first sensor unit 36 and the sensor unit 38 may be any second thermistor or sensor unit 38, located in proximity to 

electrical or electronic device for temperature sensing, such 45 the first sensor unit 36 or thermistor to thereby provide a 

as a thermal couple, thermistor, resistive temperature device backup for any over temperature condition. As a safety 

(RTD), semiconductor dio-junction, or integrated circuit feature of this control circuit, any over temperature sensed 

temperature sensor with and without integrated controller or by the second sensor 38 or under temperature sensed by 

signal conditioner. In the preferred embodiment shown either the second sensor 38 or the first sensor 36 or the 

herein, the first and second sensors are thermistors mounted 50 opening of an over temperature thermostat 86, which can be 

at the junction or central point of the arms of the mounted located in the heater housing or console 18, can turn off the 

structure 44. blanket warming system. Thus, any of these conditions of an 

As can be appreciated, one of the arms of the mounting over temperature or an under temperature will indicate a 

structure can actually be patterned with electrical connector problem and can be utilized to automatically shut off the 

line traces to electrically connect the thermal sensors to 55 power to the heater unit 28 and the blower 26 and to also 

leads of a three-conductor cable. That is, three separate line further activate audible and visual alarms in the alarm circuit 

traces could be used for providing connections for each of 88. 

the respective first sensor 36 and second sensor 38. By use The first temperature sensor 36 amplifies the sensed 

of a printed circuit substrate, an economical means of voltage that is proportional to the air temperature adjacent a 

providing a rugged sensing structure, while also providing 60 thermal blanket that is receiving the delivered heated air. 

means for making an electrical connection to the sensors by This temperature signal is amplified in a first temperature 

cladding a heat transmitting metallic material, can be accom- sensor amplifier 90. The amplified temperature signal is 

plished, FIGS. 6 and 7 show an arrangement of providing subtracted from a set point temperature from the user control 

electrical connector lines 50, 52, and 53 for respective temperature 80 by a differential amplifier or a difference 

sensor units on the mounting structure 44. The three con- 65 amplifier circuit 92. The resulting output difference signal is 

nectors provide power on line 53 and receive output signals provided to a proportional control circuit 94, and this 

on, respectively, lines 50 and 52. different signal is compared to a triangular wave that is 
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generated to provide a pulse width modulated (PWM) signal and a heat conductive member extending across a flow path 

whose duty cycle is proportional to the difference in the of the heated gas. 

output temperature and the set point temperature provided 3. A blanket warming system as in claim 2 wherein the 

by the user control temperature 80. This WPM signal is then heat conductive member mounts the temperature sensor, 

applied to a solid state power switch circuit 98 through an 5 4. A blanket warming system as in claim 3 wherein the 

optical isolator 96. The power switch circuit 98 delivers heat conductive member has a plurality of arm members 

appropriate pulses to the heater unit 100. with the temperature sensor mounted at an interconnection 

An alarm detection circuit includes under temperature of the arm members, 

comparator 102, under temperature comparator 104, and 5. A blanket warming system as in claim 2 wherein the 

over temperature comparator 106. The output of these 30 heat conductive member has a plastic resin substrate and is 

comparators 102, 104, and 106 are output together and clad with a heat conductive metal. 

inverted to be coupled to a reset input of a latch circuit 108. 6. A blanket warming system as in claim 5 wherein the 

Additionally, the voltage across the thermostat 86 is also temperature sensor unit is electrically connected to a portion 

applied to the latch reset through an optical isolator 110. If of the heat conductive metal. 

either the first sensor thermistor 36 or the second sensor is 7. A blanket warming system as in claim 1 further 

thermistor 38 senses a very low temperature, which may including a second temperature sensor unit mounted adja- 

occur in the case of an open sensor or the second sensor 38 cent the blanket unit and connected to the control circuit, 

senses an over temperature, or if the thermostat 86 itself 8. A fluid blanket warming system as in claim 1, wherein 

mechanically breaks or opens, the latch circuit 108 is reset the temperature sensor unit includes a connector extending 

and opens a second solid state power switch circuit 112 that 20 along an interior of the conduit for connection to the control 

is also optically isolated by an optical isolator 114. The circuit. 

power switch circuit 112 is in series with the heat control 9. An improved air warming system for providing a 

power switch circuit 98, and the power switch 112 controls controlled temperature of air to an air blanket comprising: 

power to the blower unit 116, as well as the heater 100, and a housing with an inlet for ambient air; 

has the capacity of shutting down the entire warming system 25 a h eater umt f or heating air in the housing; 

until this alarm condition is corrected, and the warming a bk)Wer ^ for forcing ^ {Q the heater unit; 

system is reset by turnmg off t .he power and turmg the power ^ for temperature of the 

back on. The thermostat 86 is in senes with both oi these & r 

solid state power switches 112 and 98 and can positively ea er ' . 

interrupt power to both the heater unit 100 and the blower 30 a remote temperature sensor unit for mounting adjacent 

unit 116. The output of the latch circuit 108 can also turn on the air blanket to provide a temperature signal repre- 

a transistor to activate both audible and visual alarms in an senile of the average temperature of the heated air 

i nrm ^ r/M11 - t eg delivered to the air blanket to the control circuit 

alarm circuit So. M . , 

While applicants have chosen a preferred control circuit, whereb y the heate ' un f " can b , 6 ( » ntro ' led t0 a P rede " 

the embodiments of the present invention can also be 35 tenmned temperature for a patient; and 

operated with alternative control circuits. a coupler for connecting with the air blanket the remote 

Those skilled in the art will appreciate that various temperature sensor is mounted on the coupler, 

adaptations and modifications of the just-described preferred u 10 - *> improved air warming system as in claim 9 

embodiment can be configured without departing from the wher f."> lhe "'"P 1 " has a taus "« for connection with the 

scope and spirit of the invention. Therefore, it is to be 40 coupling port and a heat conductive member extend.ng 

understood that, within the scope of the appended claims, «*» a flow P atn ° f ,he heated alr - . . . „ 

the invention may be practiced other than as specifically An improved air warming system as m claim 10 

described herein wherein the heat conductive member mounts the tempera- 

mat is claimed is: ture sensor. 

1. A fluid blanket warming system for a patient compris- « *» improved air warming system as in claim 10 

& J r wherein the heat conductive member has a plurality of arm 

ing * t11 ... .iuii e members with the temperature sensor mounted at an inter- 

a blanket unit having an ^^^^^ £ connection of the arm members. 

receiving a gas and a coupling port to enable the ^ ^ ^ system ^ in ^ 1Q 

admission ot gas, so whefcin the heat con d uc tive member has a plastic resin 

a heater unit for heating the gas; substrate and is clad with a heat conductive metal, 

a blower unit for forcing gas to the heater unit; u M improved a j r warming system as in claim 13 

a control circuit for controlling the temperature of the wherein the temperature sensor unit is electrically connected 

heater; to a portion of the heat conductive metal, 

a flexible conduit for delivery of the heated gas to the 55 15. An air blanket warming system as in claim 14 further 

blanket unit; including a second temperature sensor unit mounted adja- 

a temperature sensor unit mounted adjacent the blanket cent the air blanket unit and connected to the control circuit. 

unit and in contact with the gas exiting the flexible 16. An improved air warming system as in claim 9, 

conduit from the heater unit to provide a temperature wherein the temperature sensor unit includes a connector 

signal, representative of the heated gas delivered to the 60 extending along an interior of the conduit for connection to 

blanket unit, to the control circuit whereby the heater the control circuit. 

unit can be controlled to a predetermined temperature 17. An improved air warming system as in claim 9, 

for a patient; and wherein the temperature sensor mounting structure enables 

a coupler for connecting the conduit with the blanket unit, the temperature sensor to measure a average temperature 

the temperature sensor unit is mounted on the coupler. 65 across a flow path of heated air. 

2. A blanket warming system as in claim 1 wherein the 18, An improved air warming system as in claim 17, 
coupler has a housing for connection with the coupling port wherein the temperature sensor mounting structure includes 
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a heat conductive metal that extends across the flow path of a heat conductive member is mounted on the coupler to 

heated air from approximately an interior surface of the extend across a flow path of the heated gas; and 

conduit to a center of the conduit. a temperature sensor unit is mounted on the coupler in 

19. A remote temperature sensor unit for providing a lhermal ^ntucX with the heat conductive member to 
measurement of warm air to be delivered to a patient by an 5 provkJe a temperature signal> representative of the 
air blanket connected to a heater unit, comprising: faeated gas delivered t0 the blanket urm% t0 the control 

a temperature sensor for proving a temperature signal; and circuit whereby the heater unit can be controlled to a 

a support member configured for direct connection to the predetermined temperature for a patient. 

air blanket and supporting the temperature sensor to 24. A fluid blanket warming system as in claim 23 
measure the average temperature of the warm air as it wherein the heat conductive member mounts the tempera- 
is delivered to the air blanket, including a heat con- ture sensor, 

ductive member operatively connected to the tempera- 2 5. A fluid blanket warming system as in claim 23 

lure sensor and extending across a flow area of the wherein tne heat conduclive member has a plurality of arm 

warm air. . .15 members with the temperature sensor mounted at an inter- 

20. A conduit unit for flu.dly interconnecting an air connection of tbe am members 

b anket with a housing with a heater unit having a control 2fi fluid b , anket wi as jn c , ajm ^ 

com'ristn C0Dlr ° llm8 tera P era,ure of the hcater Umt ' wherein the heat conductive member has a plastic resin 

comprising. substrate and is clad with a heat conductive metal. 

an elongated flexible conduit haying a first coupler at one 2Q 2? A flukJ blanket warmi as fa ^ 26 

end of the conduit configured for removable connection , . . ^* tM ™™ j e «i*~t*;,..in, ™ nn ^ tt >A 

. . . . to j a 1 # « , e wherein the temperature sensor umt is electrically connected 

to the housing and a second coupler at the other end 01 _ ' . . 

* . {% , c r , , . to a portion of the heat conductive metal, 

the conduit configured for removable connection to the *~ . . 11f .. 

. , , , . & 28. A fluid blanket warming system as in claim 23 turther 

air blanket; . . «. , . j _•■ 

r including a second temperature sensor unit mounted adja- 

a temperature sensor mounted to sense the temperature of 25 , he blaoke , ^ and annecled t0 the watioX circuit . 

the air heated by the heater unit as it exits the second ^ A cM ^ for flujd|y jnlerconnecting an ^ 

coup er, an blanket with a housing with a heater unit having a control 

an electric connector extending from the temperature circuit for controlljag the temperawr e 0 f tbe beater unit to 

sensor through an interior of the elongated flexible ^ ^ b prising; 

conduit to the second coupler and having an end 30 

portion adapted to be electrically connected to transmit an elongated flexible conduit having a first coupler at one 

a temperature signal from the temperature sensor to the end of the conduit configured for removable connection 

control circuit whereby the heater unit can be con- to the housing and a second coupler at the other end of 

trolled to a predetermined temperature for a patient. the conduit configured for removable connection to the 

21. A conduit unit as in claim 20, wherein the temperature 35 air blanket; 

sensor measures a mean average temperature across a flow a mounting structure positioned on the second coupler for 

path of the heated air. extending across a flow path of the heated air to provide 

22. A conduit unit as in claim 21, further including a heat a temperature of a mean air temperature; 
conductive mounting structure for supporting , the ^tempera- lemperature s^ mounted on the mounting structure 
ture sensor, the mounting structure extends across the flow 40 P temperature and output a repre- 
path to provide an average of a temperature profile of the . . , . * v 

heated air. sentative sl S nal » and 

23. A fluid blanket warming system for a patient com- means for connecting the output of the temperature sensor 
prising: to the control circuit. 

a blanket unit having an approximately hollow core for 30. A conduit unit as in claim 29, wherein the means for 

receiving a gas and a coupling port to enable the connecting includes an electrical connector extending in the 

admission of gas; elongated flexible conduit between the first coupler and the 

a heater unit for heating the gas; second coupler. 

. , . p - . . tm 31. A conduit unit as in claim 29, wherein the mounting 

a blower umt for forcing gas to the heater unit, 5Q ^ an t0 the tem . 

a control circuit for controlling the temperature of the pe rature sensor. 

heater unit; 32 # a conduit unit as in claim 31, wherein the mounting 

a conduit for delivery of the heated gas to the blanket unit; structure includes a heat conducting metal coating, 
a coupler for connecting the conduit with the coupling 

port of the blanket unit; * * * * * 
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